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Modern instrumentation — spectrometers (NMR, X-Ray, MS, IR, ....)
chromatography, EF, gene-arrays, ...,

and samples, genes, proteins, cells, urine, blood,

provide LOTS of data highly multidimensional (K > 1000)

Mega and Giga-variate

Pull out iInformation from data,
but not more, and not less
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table, X
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e And science based

e Results must be interpretable
e And guantitative

e And reproducible
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e Software

e Education & Training
operators

engineers & scientists
managers & executives
regulatory agencies (++)
academic community (- -)
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Risk for spurious results when testing
K times, e.g., for group differences, or
for correlations

risk =1-0.95K

K= 1 10 30 100
risk=.05 40 .79 .994
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Independently

—information about complicated
systems sits in combinations
of variables !

COST approach does not
give your research ideas a
fair chance !
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e Importance = Significance
— Have separate criteria for importance and significance

e Open access to data = reanalysis
— Desirable redundancy and reliability
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summaries),

show some

separation.

Convincing,

but....
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acC ohen and lan Stewart: e Lollapse O aos.

Hofstadter, Wiener, Godel, Schrddinger, Heisenberg, Bohr, ...

Postulate: This generalizes to all biological systems

Consequence: Our brains alone are not sufficient for the analysis
of these systems
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question / propiem

e The data contain patterns NOT related to the current question, and
also various types of noise.

e Questions: Classification and/or Quantitative relationships

e One desires quantitative results including
— dominating variables (peaks) in relation to questions
— similarities / dissimilarities of samples.
— estimates of signal /noise, etc., reliability, precision, ...
— understandable displays
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Each obs. (process time point)

< is a point in this space

One point (i)

Variables e Multivariate analysis
Objects B ~finding structures in M-space
l x One row (i) —describing them (math & stat)

—using them for problem solving
N —and for predictions
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Objects T

Scores (t1 t2) - S
- 2® ©e o
. oge | < Data X/Y e
o ® e ] * e ]
oo T \ /
\. e, _
, Loadings (pl1 p2)
P Variables
Directions in score plot,  correspond to directions in loading plot,
The scores, t, , are optimal summaries, weighted averages of the variables
PCA: best summary of X PLS: T also predicts Y
Principal Components Analysis Projection to Latent Structures
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elationships
e Dynamics

e Cluster Analysis

e Visualization

e Parsimonious models
e Structure

o EXpert Systems

e MYV Design, .....

@ UMETRICS

PLS, y=time, Batch PLS
In PC or PLS scores

T & P + color + connect
sel-PLS

Hierarchical models
Scores + DModX
Design in scores
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Genegrid_RAW M2 (PLS-DA): YValidate Maodel
P2 DAY Intercepts: R2=(0.0, 0.258), Q2=({0.0, -0.265)
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One batch

/
Batches| “—> e Multivariate batch analysis models the
- dynamic correlation structure(s) in the 3-
v - way data
Variables ] e Participating variables (coefficients,

confidence intervals)
e Predictions
e Plots
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e b atch Lontrol Lharts |Scores|

Batch Control Charts (Scores)
Final Model: M1, M2

Can address maturity concerns, etc.
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e Collinearities

e Missing data

e Noisein XandY

e Models X, Y,and X =Y

e Graphical representation
—score plotsof X, Y, & X =Y
—loading plots

Classification (Simca, PLS-DA)

—resolution of classes

—relevant variables
Relationships X <> Y (PLS)

—interpretation

—predictions X —>y

—optimization, y — X
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acilitates interpretation, lets us deal with very many variables
— Analogous to clustering but of variables instead of observations (cases, samples)

e Orthogonal signal correction in PLS (Wold et al., 1998)
— Filtering X data from secondary variation that is unrelated to Y
— OPLS, O2PLS; Trygg, 2001- 2002

e Multivariate Batch modeling
— Dynamics of batches (beer brewing, fermentation, patient data over time)
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Super level (upper)

Y unblocke
e« Few X’s; (H-PLS) PLS
X unblocked W._\ / e
« Many X’sand Y’s r, r, r, S s, Sub level
X and Y blocked (lower)
(H-PLYS) X, X, X, Y, Y,
BT BT R a4
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— Qutliers

— Variables related to these patterns
— Feedback, Predictions
e The basis of Knowledge;
— Representative cases (Design). Do NOT change one factor at a time
— Informative variables (Insight).
— Adequate Analysis (Not one thing at a time).

— Understandable representation of results, relationships, etc.
MODELS & PLOTS

e Conclusions — what we can do, and what we can NOT do
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— and links to Chemometrics Home Page,
B Rasmus Bro’s reference base
B Umea Univ. Chemometrics group
B NAmMICS (N. Amer. Ch. Int. Chemom. Soc)
Chemometrics and Intell. Lab. Syst. (Elsevier),
J. Chemometrics (Wiley)
J.Med.Chem, QSAR, ....
QSAR society
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The End

Thanks for your attention
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